Left ventricular outflow tract pseudoaneurysm is a potentially fatal complication after aortic root replacement. Challenges surrounding multiple reoperations on the aortic root include sternal reentry, bleeding, valve positioning, compression of coronary arteries, and navigating concomitant interventions. We present a 27-year-old patient with mechanical valves in the aortic and mitral positions and a left main coronary artery drug-eluting stent for left main compression after being diagnosed with rheumatic heart disease at age 16. She underwent a fourth redo modified Bentall procedure with a homemade mechanical composite graft for the contained rupture of an left ventricular outflow tract pseudoaneurysm.
Left ventricular outflow tract pseudoaneurysm is a potentially fatal complication after aortic root replacement. Challenges surrounding multiple reoperations on the aortic root include sternal reentry, bleeding, valve positioning, compression of coronary arteries, and navigating concomitant interventions. We present a 27-year-old patient with mechanical valves in the aortic and mitral positions and a left main coronary artery drug-eluting stent for left main compression after being diagnosed with rheumatic heart disease at age 16. She underwent a fourth redo modified Bentall procedure with a homemade mechanical composite graft for the contained rupture of an left ventricular outflow tract pseudoaneurysm.
(Ann Thorac Surg 2020;109:e21-4) Ó 2020 by The Society of Thoracic Surgeons L eft ventricular outflow tract (LVOT) pseudoaneurysm formation and subsequent rupture is a rare but serious complication after aortic root replacement, with increased risk after multiple reoperations. LVOT pseudoaneurysms, which may be monitored with routine computed tomographic (CT) scans, place patients at risk for life-threatening events such as rupture or compression causing coronary ischemia. 1 Prior reports have described LVOT pseudoaneurysm formation after multiple valve operations, all with a symptomatic presentation. 2 Here we present the considerations and challenges of a fourth-time redo modified Bentall procedure with a homemade mechanical composite graft for the contained rupture of an LVOT pseudoaneurysm in a patient with mechanical mitral and aortic valves and a left main (LM) coronary artery drug-eluting stent.
A 27-year-old woman with a history of multiple interventions after being diagnosed with rheumatic heart disease at age 16 presented to our emergency department asymptomatic after a concerning outpatient CT scan. Her medical history included postoperative complete heart block requiring permanent pacemaker implantation 9 months prior, rheumatic heart disease initially presenting with native trileaflet aortic valve insufficiency and mitral regurgitation, endocarditis secondary to urinary tract infection, and nonsustained ventricular tachycardia. Her interventional and surgical history is summarized in Figure 1 . On CT, mechanical mitral and aortic valves were appreciated, with contained rupture of an LVOT pseudoaneurysm and suspected dehiscence of the prior proximal graft anastomosis ( Figure 2 ). As such, the patient was taken to the operating room for high-risk repair of LVOT pseudoaneurysm.
In consultation with cardiology, the decision was made before the operation not to remove the LM stent because the cause of the LM stenosis was not definitively known. Cannulation for cardiopulmonary bypass was performed peripherally through the right axillary artery and right femoral vein, and the patient was cooled to 28 C to induce ventricular fibrillation. Redo median sternotomy was performed carefully when the heart fibrillated without circulatory arrest because of the LVOT pseudoaneurysm. The pseudoaneurysm, which was stuck to the posterior plate of the sternum between the superior vena cava and ascending aortic graft, was incised, and a drain was placed into the left ventricle through the dehiscence of the aortic root.
After the heart was arrested and the graft divided, the left coronary button was visualized, with the LM stent extending into the aortic root ( Figures 3A, 3B) . A Cabrol graft, which had been sewn to the right coronary artery (RCA) in a previous operation, was completely thrombosed. There was thorough dehiscence (one-third circumference) of the proximal anastomosis of the composite valve graft to the LVOT. A 24-mm Valsalva graft (Terumo Cardiovascular Group, Ann Arbor, MI) and 22-mm mechanical ATS valve (ATS Medical, Minneapolis, MN) were sewn together, and the graft was carefully sewn to the LVOT, approximately 5 mm below the valve ( Figure 3C) . A reverse saphenous vein graft was bypassed from the distal ascending aorta to the proximal RCA.
The patient recovered well and was discharged on the postoperative day 8 with warfarin. At the 4-month followup, a transthoracic echocardiogram (TTE) showed normal function, mechanical mitral and aortic valves, and no aortic regurgitation. At the 1-year follow-up, she remained asymptomatic, and CT showed mechanical valves in place with an intact repair ( Figure 3D ).
Comment
Repair of a large LVOT pseudoaneurysm after mechanical aortic replacement presents multiple diagnostic and technical challenges. CT is considered superior to echocardiography for detecting LVOT pseudoaneurysm, 1, 2 and was thus performed for surveillance after this patient's previous interventions. Because of her history of endocarditis and mediastinitis and status as a fourth-time redo sternotomy in a hostile mediastinum, reentry was difficult. In considering a contained rupture, the pseudoaneurysm was under lower pressure, and we determined it was appropriate to regain sternal entry, while accepting the risk of violating the pseudoaneurysm. Accordingly, peripheral cannulation and cooling to fibrillation further reduced flow through the pseudoaneurysm. No circulatory arrest was needed because the dehiscence was below the aortic valve. We were thus able to preserve perfusion to the rest of the body without subjecting the patient to increased neurologic risk of circulatory arrest.
The patient had presented to the emergency department 1 month before the intervention with shortness of breath, fatigue, and chest pain and was found to have LM coronary stenosis, prompting placement of a LM drug-eluting stent, with resolution of symptoms. Although compression from the pseudoaneurysm was addressed with LVOT repair, we appreciated thrombus in the LM ostium which was successfully excluded by the stent. As a result, disruption was determined to be higher risk than keeping the stent in place and managing postoperative anticoagulation and antiplatelet regimens.
We also encountered an occluded RCA Cabrol graft when examining the aortic root intraoperatively, created during the patient's third operation occurring 9 months prior. Because this graft was occluded proximally with no disease distally, we identified the ostium and used a probe to demonstrate patency beyond the occluded graft to reliably target a segment of the proximal RCA for distal vein graft anastomosis.
Previous reports have described pseudoaneurysm after multiple aortic valve replacements, 3 after anastomotic dehiscence, 4 graft deterioration, 5 traumatic disruptions, 6 isolated coronary button pseudoaneurysm repairs, 7 or full root replacement using Cabrol-type reimplantation 8 ; however, this patient had already undergone 3 prior operations, including Cabrol-type reimplantation of the RCA and presented the additional challenges of LM stenting and a mechanical valve also in the mitral position.
We found that because of the 3 prior operations and infections, the LVOT periannular tissue could not adequately anchor a new mechanical valve in the aortic position, especially with a second mechanical valve in the mitral position. A homemade composite graft was thus constructed with a Valsalva graft and an ATS mechanical valve, which was sutured within the graft approximately 5 mm above the proximal anastomosis in the LVOT to e23 elongate the LVOT. Considerations for positioning the valve included position and length of the coronary buttons and sufficient distance from the mechanical mitral. The previously dehisced proximal anastomosis required deliberate attention, and we chose to use everting 2-0 pledgeted Ethibond sutures (Ethicon, Somerville, NJ), from aorta to ventricle, each including the graft.
Postoperative management required balancing bleeding risk with anticoagulation requirements for 2 mechanical valves and antiplatelet requirements for the LM stent. The patient has been maintained on warfarin (goal international normalized ratio, 2.5-3.5), ticagrelor (90 mg twice daily), and aspirin postoperatively for 1.5 years without any bleeding or complication. Her regimen has been managed in conjunction with cardiology, with plans to transition to warfarin and 81 mg aspirin only, ideally after 1 to 2 years from stent placement.
